Tumour p53 mutations exhibit promoter selective dominance over wild type p53.
The tumour suppressor gene p53 is frequently mutated in human cancer. Tumour derived p53 mutants are usually transcriptionally inactive, but some mutants retain the ability to transactivate a subset of p53 target genes. In addition to simple loss of function, some p53 mutants may be carcinogenic through a dominant negative mechanism. Aiming at a more general classification of p53 mutants into predictive functional categories it is important to determine (i) which p53 mutants are dominant, (ii) what features characterize dominant mutants and (iii) whether dominance is target gene specific. The ability of 71 p53 mutants to inhibit wild type p53 was determined using a simple yeast transcriptional assay. Approximately 30% of the mutants were dominant. They preferentially affect highly conserved amino acids (P<0.005), which are frequently mutated in tumours (P<0.005), and usually located near the DNA binding surface of the protein (P<0.001). Different tumour-derived amino acid substitutions at the same codon usually have the same dominance phenotype. To determine whether the ability of p53 mutants to inhibit wild type p53 is target gene specific, the dominance towards p21, bax, and PIG3 binding sites was examined. Approximately 40% of the 45 mutants examined were dominant for the p21 (17/45) or PIG3 (20/45) responsive elements and 71% (32/45) were dominant for the bax responsive element. These differences are statistically significant (p21 vs bax, P<0.003; bax vs PIG3, P<0.02, Fisher's exact test) and defined a hierarchy of dominance. Finally, we extended the analysis to a group of mutants isolated in BRCA-associated tumours, some of which retained wild type level of transcription in yeast as well as in human cells, but show gain of function in transformation assays. Since transformation assays require transdominant inhibition of the endogenous wild type allele, one possible explanation for the behaviour of the BRCA-associated mutants is that they adopt conformations able to bind DNA alone but not in mixed tetramers with wild type p53. The yeast data do not support this explanation, because all BRCA-associated mutants that behaved as wild type in transcription assay were recessive in dominance assays.